Alteration of gene expression of G protein-coupled receptors in endocrine disruptors-caused hyperactive rats.
We examined the effects of endocrine disruptors on rat behavioral and cellular responses. Single intracisternal administration of bisphenol A, p-octylphenol, nonylphenol, dibutylphthalate (DBP), dicyclohexylphthalate (DCHP), or diethylhexylphthalate (DEHP) into 5-day-old male Wistar rats caused significant hyperactivity at 4-5 weeks of age. It was about 1.3- to 1.6-fold more active in the nocturnal phase than control rats. Based on DNA macroarray analyses of the midbrain at 8 weeks of age, the endocrine disruptors altered the levels of gene expression of G protein-coupled receptors that were involved in not only dopaminergic neurotransduction but also many peptidergic neurotransduction. The gene expression of dopamine receptor D1A was decreased by nonylphenol, DBP, or DEHP by 0.23- to 0.4-fold, whereas that of dopamine D2 was increased by nonylphenol or DBP by 2- to 2.8-fold. It was notable that four of six endocrine disruptors tested, i.e. nonylphenol, DBP, DCHP, and DEHP largely downregulated the levels of gene expression of galanin receptor 2 by 0.11- to 0.28-fold. Bisphenol A, DBP or DCHP significantly decreased the levels of gene expression of dopamine transporter at 8 weeks more than 0.5-fold. Immunohistochemical analyses revealed that p-octylphenol impaired the immunoreactivity for tyrosine hydroxylase in substantia nigra pars compacta. Thus, endocrine disruptors caused hyperactivity in the rat, probably regulating the levels not only of gene expression but also of proteins of both G-protein-coupled receptors systems and dopaminergic neurotransduction system.